This Page Is Inserted j by IFW Operations 
and is riot a part of the Official Record 

• BEST AVAILABLE IMAGES 

are accurate representations of 
. . the ongu^ documents ^bmitted by (he applicant. 

Eefecte.in tiie ii^ges may include ^ not limited U): 

BLACK BORDERS, V 

• ^ 

; : . * FADED TEXT 
-.. •••• ; ♦ BLLEGIBLETEXT !" . " :" "• •' ■'■ ; "' 

• SKEWED/SI^UTOD IMAGES . : 

• COLORED PHOTOS 

' ♦. BLACK OR VERY BLACK AND \buTE DARK PHOTOS 

IMAGES ARE BEST AVAILABLE COPY. 

4s rescanning documents w7/«<* correct images, 
please do not report the images to the • ' ; ."V ' 
Image Problem Mailbox. 



Searching PAJ 



httpy/wwwl .ipdl jp .gojp/PA1 /result/d tail/main/wAAAa26204DA4061 68725P1 .htm 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication numb r : 06-1 68725 

(43)Date of publication of application : 1 4.06.1 994 



(9 



(51)IntCL 


H01M 4/58 
H01M 4/02 
H01M 10/40 




(21 )Application number : 05-056194 


(71)Applicant : 


TOSHIBA CORP 


(22)Date of filing : 1 6.03.1 993 


(72)Inventor : 


TAKAMI NORIO 






SATOU ASAKO 






OSAKI TAKAHISA 


(30)Priority 

Priority number : 04140247 Priority date : 
04261418 


01 .06.1 992 Priority country : JP 
30.09.1992 JP 



(54) LITHIUM SECONDARY BATTERY 

(57)Abstract 

PURPOSE: To provide a lithium secondary battery having a high 
capacity and a favorable cyclic life. 

CONSTITUTION: A lithium secondary battery is provided with a 
positive electrode 4, a negative electrode 6 comprising carbon material 
capable of storage and emission of lithium ions, and nonaqueous 
electrolyte. The negative electrode has a. strength ratio of 0.7 to 2.2 
between a diffraction peak (101) and a diffraction peak (100) in a 
graphite structure by X-ray diffraction, and it has a heat generation 
peak at 700° C or more by differential thermal analysis. Desired 
properties can thus be provided. ' 
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3SSI2CDi§j&te. X?U>*— hJ:Ofi»jfilT» 

tl/TttECtDEC4»l**«XttECiPCiD 
ECi:0)jg-&^!» > XttECtr-BLiDECiifflS 

DEC<75«:Sit^*<60%e(TWt)©T*-5. DECA<60 

[0 0 5 3] ±E©J:3tt*Mc*aE*KWeE-r* 
LTtt. *#£. ffHiMMstt. flJxtfy 
Un— JUS, 7;i/n— JUS. £**<*#& 



RttWfcte. 7K»*50ppm StT*»-3# 
«iBttft<niO<. lOOOppm HT*SCt*ffS!Lt>. Cft 

»tt*t&&. (6o , c«±) jct^l 

[0 0 5 4] *KfS9§£«S#*«#?0EK:JB^.5 
WMtUTtt. ilSS'Jf^A (L i C 1 0 4 ) - 
tt7yfcV>WJ?-V& (LiPF,) . *">7y{bU 
f r>A (LiBF») . Ax^yfkStJdUf-^A (L i A 
sF, SO } ) . h'j7MD^i'XM>8'J5 1| JA 

(LiCFj SO,) . \d*hV7)V*u*^)VX)l* 
-M5 FUf^A (L i N (CF) SO; ) | ) <if 

[0 0 5 5] jfflE««»©#*&&K;ft-t 
0.5~ 2.0^E;U/ 1 <fr«C:£d*S*lx^. .fcOjifSL 
H«JMtl4L iPF s , LiBF,, LiN (CF, S 
O, ) j T**. tCl!W6fflV>St. 

*Oiififfljittl;t)inTl)5. 4#tCL IN 

(CF, SO, ) , tfflV»«£*jl (60"C£U:) 

iN (CF, SO,) , ttIE«?HbJt£©K*tta««^ 
&»£. *JatfTOfl:*W«JEtt*«i(S«r>fc«>r»<5. is. 

[0 0 5 6] — 3&. *3S9i#ett, ±lfiLfcX^U>* 
— h (EC) £, flfSX^U>;*j— h<fcQ 

(£(Tm2<o^«cti2e-r-5) 

L. m&*jSOaf*^r6]Oiea^<Z>iF^fiS (La) *« 
20nm£A±100nm £TFT?*0, StE******, lOOOppm £t 

[0 0 5 7] -f&:b^#«Icam2CDfgipj«, JES£. U 

u h ck o finxs?ft o a-p h ±— »d*i8« 

L/. *»«ifi<0a«S^|6]OIISfi?«)ip^g$ (La) 
20nm£t±100nm «TT* OBltH^*^**. lOOOppm £A± 
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[0058] *mm2o&w<Dij?'5L>-Ainmzm^ 

# W K *5 fr> T CI $gffl \Z % » If— * £ ft -5 IS 5Si!ft4& 

\*. mmmmt>mmz&mi,T&r) . u 3^ a 

OMffl^ <D pTigW&W A 0 #4>& n fe <£> 6 . 

*&j«a<s^#»£n^T< 6 ns. ±ie* 

M^«rtCd;S^j»itf— ir<7)M«. #£L<«, 80013 

[0 0 5 9] *jt. *Km2Of!^C*ttSfiffifl0K* 

— ^Cct^.H»«iS<Oatt^ffi]<0)eS^« s P^S$ (L 
a) di20nmJJI.il OOnm (La) WfiS 

«. 40nmJW±80nmT&3C£#«fc9i!F$L<^,, (La) 
*<20nmR±100nm JWT^^SM^tt> jgftfcfB 
3SLT43 0. *»Oli»^©att*ffl«>ftaa«aflET»* 

[0 0 6 0] *B*2<Dft9i£&tt«ftS0>ft* 
StUro-g-WJl^lOOOppni EAT (Oppm 
tf. ) 6it^-g-*^1000ppm UTF©<£^te(C 

U^A-f* • »tB/x)Sa<XA— XKSff U 

[0061] ^sgs^*(c-&sn^ffi5it*^-r^-5<t, 

[0 0 6 2] t©ffi©*iO^Ka+l:TO«i: L 

t. mm. &m. &. =y4rjt>ft£o9»*jRa: 

&3iS. SSfiS-^SOppm £*T (Oppm Sfrtf) 
&. =iy+r)\,tt£<om&<&m\Z. S-*50ppm &.T (Opp 
m £-&tr) T?a&4CtA«aSUK 
[0 0 6 3] *Sm2 0^^Cfii-5^^S®)raXlSllISr 



(dm ) . (L c) . H»«igO (1 0 1) El 

&ftr-i7 (p 101 ) t (ioo) (pj»ftf-i/ (p 100 ) 
©5S*ttp, tl /p 100 te*s©?gi<of?9iKgrf-5ia 

[oo6 4] *mm2<D&m\z%z&im&yie>n 

*H»Sl«^^tciJ5-r^ift^lCfe«Lfci!iiifflT 

[0 0 6 5] *SWM2©l8^C«SS)'i?St©^|«iL 
If l/>*- h (EC) t. Sf[f2X5 L U> 
h «fc OfiiB^T?* t)ja^ K^— »*«18aTT 

\z mt z> ®.w \zmm l tzm. k> t $> z> „ 

[0 0 6 6] 2 ©3*91 (COSIES. 

una. *mv>?&i(Dmm\zm-rz>®.w<omm\zmc 

*»©^ft <^iiSii5£J3^ii!ma> 6 UgHbbfci^ 77-f 

Mia, -^fig^^f . mm 
mmmm. &wmm#. mamm», ^fi/ss^ 

[0 0 6 7] ft«©|ft**tt«pK'&tf*ft*Htit©** 

t?tiTtt^6^tC^coTt/^t^^ *^^(C^.5?l-&^ 
«tt, ^i^SMT lQ0X:&.±\zft&.V— H 
ftWifiOaWSiairoiift^O^A* (La) #20nm£<( 
±100nm ®«CH«B{lsa©i«^^^l« 
#KC«LTil7C^LtC< <$gTa&5. Sfc. 'Jf^ 
A-f^">tltM4'coe5T»i(OJxiS (L i, S,«*fiE) 

jItc #8? t> «) ^. 6 n -5 1> O t # ^. 6 n ^ . 
[0 0 6 8] Lt^oT. *S»m2<0^^lC<t 0, ft 

mommnvHzv?- ^a*^<©^. »tB$n. 

*5j;c/-y-'f ^;i/^fcsnAcUf ?a 

[0 0 6 9] Sfc, *%?>!#6«. '\£y9-Jk#n<DBm 

*<50ppm EtT (Oppm Sr^tf) . y-f SIO#WS^50pp 
m ETF (Oppm S-^tr) . S^O^a*M000ppm &.T 
(Oppm S:-g-tf) . SSIKD-^WSAilOOOppm ECFC&M 
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tcLfz. 

[0 0 7 0] OiO. *S©S3©^tt. lESt, U 

^JS7C?HW-g-*g*t50ppiii £TF (Oppm £•§■&) . ir-f 
3SO^rft#50ppm (Oppm £^tf) . &m<D<£m 
fi#1000ppm J&TF (Oppm £■£&) . flS£)S©-£*FS#10 
OOppm E/.T (Oppm £^tr) T$iCi^§lit5iJ 

[0 0 7 1] *S^HJfC^S^g<7)^Stli:LT«. 

— Xliy^fcJftJMMfcSW 800'C~^}2000 , CT^Ig{bU 
fc^SHg^, fcKtt. &2000'C~*?j3000 < CT'JIS&ft;L 

[0 0 7 2] ±EO«*««tl/Ttt. H^C0*£SC0?S 
OOX:~tt3000r©ltt*fb**V>«*ttfcfflS*fT3» 

*SfiftlC2000'C~3000'C. JcfJjffS L<tt, 2300<C~28 
OOtOiSSTCuC 1, tt£OMX*^***X«l, 

fctfe-n*. AliR«l9aK3RltW«>0t3Rfl:£ft:B. use 

[0 0 7 3] ^3R««JO}»«l31^©fi|^t U 

T. F e^S&MS^S&U^VUXKOjFSfli^ 

■*©-fcE5E**«±E©fl'."'C**i:. -f # U— t»L 

& U ^ 9 A -f * > aqF*E4&7c3ft <t S IS L T IN g $ tl -5 £ 

^'J^Af^atKfSUfcJi-gr. LiS-ftf©^ 

a**, ismtc^#L^<*s«i:#^ens. £u 

fi?+OI*iJ»'>4< ftO 'J -^A-f AJMRIC 

&z>nmi&e>#*mm, mm. Rztnmm*. *mmi 



<d fg m i = h r * k w © 12 « e fp u -5 . 

[0 0 7 4] 

[*ifi«9j] bit. *«H*Htt»y^9A=&«»K:af 

(HMD Sf. (fflF&qf 1 EttO 

fS9i) . &2<Df£W (tt$*4E«0>&9!) . ©3liS0i] 
SrSr. 

[0 0 7 5] Site, **160!TJfl<r»fcRtt»U* i 9A 
-*ii<»i^Sit. Bl l ic&i^t. l «SgBfc*e^ 

IS3H IE® 4. -fe/tU— 9 5RZfiM.M6 £C©IHf# 

[0 0 7 6] WEEg4tt. 'J^^AnA;Uh»fl;4tl 

(l i t coOj ( 0.8^x^1) ) wmommx&T 

l'>'»*5»*Xi#K:S*U MfcU X*X/X 

[0 0 7 7] ft!6(t «»r*3?ttTM»fcifc*K«98 
MK*x^W>:/n 2 MX £#K» 

ZtlZMMft £ LT©X7 i >l^Xf§{Cl0mg/cm2 
© S "C l> & fe © T? & 5 . 

[0 0 7 8] filE^SglrtlCfi. /"^•Wfc'^gE'J^ 
A (L i PF f ) *X^U>*— f- (EC) 

x^ji/*— jk^— h (dec) <z>tz&mm <jB^#«jt 

^50:50) K l.O^;U/l*»Lfcart«>#*«***« 

0»«. l00ppm£(T. x^l^>:yu n— )U«l00ppm£(T 
[0 0 7 9] MffiSSP3±ttt. #&&tfMn2ftfz 
BSOg6fC«, ^ig:itPS8 74tg[^g|l^«^L*i!HIX7i 

B3fS«ffiP3C0iES4CiESU — KlO^LTSii 
Sftt^5. ^43mgiP3©a@6f±^ffiU — H (0^ 

[0 0 8 0] fjie^*s«;««T«7&feTf#e,nfc. s 
r. BSS<o^*s*<8oooppm -e«.^s»ey?*>e>»^ 
n^s^tttf^^Oifigdi ioo{*fi%o^y 7i- xt: 

7 ;U =f >5?H^TT? 1 000*0 fC TlSiSSS b^lfi it V X * V 
7i- Xfc^^cDlfcS&eUftS-fi*:. 8^V7i-Xe 
•y^OKSMSIgte. 8l*iSl2«m-C*ofc. 
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i~50wm(c9o»s[%^ft-r'5«fc^ir < ao&«a< 

0.5MmJ«T<O&^£l££T£cI;5jIgK*&5*&. 7JU 
=f>l?HmT-C3000 , C(CTII^kU. ^ e>JC2400'Ccolg 

[0 0 8 1] »6nt^llftli ¥^SiS25xtmco|| 
»<b«*»*T»0, «[S»ffiTl~50ymlC90^®% 
jWy&L, 0.5 m m&T«&^rol5^Hifi0#: 

Sfc. N : #*K5tBETSI;:«fc5H:^ 
Sffltt5m ! /gT^o7t. 

[0 0 8 2] X$St|El8rfc<fcr) 7*— *£¥ffi*g<f 
XSffiTWSbfcti*. P 101 /P.oo LOT 



(d 00 , ) 0. 3375nm . (Lc) fi21nm, 
(La) tt40nmT&ofc. Sfe. ^Ml&tfflr «fc-2>38& 

tf— i7«. 87o*c-e3bofc. s>c. 

^fiH. lOOppmT&ofc. -E-^ffiS^O-g-WfilOOpp 
d, ^^(O-g-WglOOppm, Fe, N i 1 ppm 

■otz. ±I5P 101 /P, 00 . (d 00J ) . (Lc) , 
(La) , BitS!ro^rfi£* 1 lC*Vt. ffl^fcm 
1 fcflf&T*. 

[0 0 8 3] 
[^1] 



s 

G 

CO 



116 * 



\ 



3t 
H6 



CM 



I* 



[0 0 8 4] (Hffi^J2) EtTKl«-rj;'535c«*K«a tra*tt«»*»*SLTfc. 
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— x^asrr^rf >^h^ttiooo*c tcTf&aaii l / v 

7x— X/N$#:£1tfc. S&CjftSKttSaB© 0.5ym 

(0 0 8 6] fenfc^if^it ¥-t$i&mop.mo>g, 

»ft«*»*T?*0. l~30/tmfc90#*% 

CO 0 8 7] X&®ffi\Z£Z&m/l7*— 
jftfcTWJfebfc. P,„ /P l0O , (d oo: ) . (L 
c) , (La) ©tt£«lfcflF3BLfc. Sfc. Sgf»# 
WfcJ:*l83»tr— ir. «««©#*S»E«« l fc0ffEL 
fc. ptifiH^©^©^-*^ 200ppnn?*^fc. 
©flfi»3fi©-g-#gl00ppni, SSiO-g-WSttlOOppni, F 
e, N itt&*3ppsi TS^fc. 

[0088] cmrnm 3 ) kti-^-t j: ? 

CO 0 8 9] SgJIW-g-Wfi^SOOOppiii -C*-5(£ffiitJI©5 

tttv^&fc&ftfcjfcfrttKy^cttflEa* ioo#«% 
\zffi& L, £ e> (c 7;i/ >^iitt i ooot: ic TlSffHt; 

3ooor itsm Lfc. 

CO 0 9 0] #e.ta7c^^W%«. ¥i9&&20/im©|& 

1 ~30Mmt::90#«% 
L, 0.5ymeAT©ife^©fiiS^lilfr 

CO 0 9 1] Xt8@»ftC«t«.&aA7^— ^S^ffiffi* 
^ffiTSS^Lfc. P,o, /P.oo • (d 002 ) • (L 
c) . (La) rofi^lCSt. 

«fc *fs& e— . m®?s©**^j«s:g i \zmt&Ltz. 

fii*K*'t'©atit©'£#8tt. 200ppmT*ofc. ■?•©<& 
^©^♦filOOppm, ^Si©-&#a«lOOppni. Fe, N 
i 2ppm T&Qifc. 

CO 0 9 2] (ftttflU) WTC^-r.fco&lfcSifS^S: 
ffl^. ^Hl&Wfl-telllJgffl 1 -fcfsJSi©. «ffiSrffl^3i 
Xft. 

to o 9 3] mn&xnmt&. mn^mma^ooowm 
©<Si5is©e?ffi e v f 1 ^ e # «i nfcsjft n — ^ ^ s- 7 ji/ 

^>Hffl^TT1000 < CtCTfa5aSL^IbLfc^. 



fft=i— 77£¥*SeL&15ym, Sft^T 1 ~30/a m(C 
90«sS%^#ffi-rs«t^. ^0&&*< 0.5Mm£AT©& 

2800-C©iaaTl»5aSLTII^fbLfc. 
CO 0 9 4] #6*afc£*SSift43jl±. ¥*§&&25tfm©H 

N,. ^XKfBETS 

CO 0 9 5] X^[eI»f(C«fcsa-aA7^— ^&3MjeW>f> 
^teTiBJtLfc. P, 0I /P, 00 • (doo2 ) . (L 
c) , (La) ©«t£S 1 CST. ^M»»«f»C 

^*s«i c t j ©flgis©-&#att7ooppm-c*ofc. *<nmm. 

3K©-&W3200ppm. g3S©-&#fttt300ppm, Fe, N i 
3ppm "C&ofc. 
CO 0 9 6] (*JS0iJ5) £lTlC*"rJ:5tt«*K«* 

CO 0 9 7] HaiCJBfr>«jMlMfc&LT. tt*©** 
fid<S000ppni ©«JSSJS©Sift Kyf*6#5 tlfcgTjtt 
tTy^©*fi«*« 100flMB*a>e&.&;*77x— XKyf 
SJiWfcL-T, 8^V7x- XKy^SfiflUSfctt* 

L. 7;u=f>i?H^;T-c3ooo , ccTii«»t:L^y7x— 

60Mmfc90fr«X!4«#tt-r*J;5fc. 4>OttS# 0.5/z 

» snfc«*^**?ftf25oot:©a«-cJ!Mfis Lfc. 

CO 0 9 8] WfcftfcgWMtfctt. 5F^«tS15tfm©H 
»YtK*l»*T*0, 0.5um».T©et^©«i^ 

(C«fc^.it^®^«8m* /gT<6ofc. 
CO O 9 9] Sfc. ±EJKJRII4lllC-3^TXlllB»flCJ: 

P.oo . (d„ 02 ) . (Lc) , (La)©fit*^llC 

l»c#BUfc. ^M^ c P©ffiSJt©-&*g 
tt, 200ppmTa5ofe. »3d©#*gl00ppin. g^©-g-^T 
SlOOppm, F e, N i fig-* 1 ppm T^ofe. 
CO 1 0 0] (HJgfi»J6) UATlC^-r.t'P^^^H^S; 

to i o i] «m©^r§a<5oooppni . s*©-&^rs** 

7000ppn> © n— ;U fcT y 6» 6 tlfcSTj tt e 
?©*6^^98«:S 96 © * V 7 x— X tf y ^ SrJ^^ t L 
T. ^V7x— X^aS;JSfcbLAc. #e.4afc^V7x— 
XJ^SS:7;i/=r>^HglT-Cl000 , CtCTi»iaS L ^ V 7 
x— X/hi*{*S:#fc. WI2^ V 7 x— X'h^^li 
tK©ElSH4£WLTt^fc. $€>lt^^fS^®© O.Sy 
m^T©#^f^<&^*-r-5fe©K^ V 7i- X/hJfc# 
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[0102] '&*>ntz&tmmmz. w-ts&mouminm, 

3Mtmmtt*T&r), 0.5wm«TcD&^co&g 

lC<fc-5tfc«®«te3m« /gt*ot. 
[0 10 3] ±fB^^fS«KCO^TX^llSflC«t 

o&s/^*— *£¥<ffi^£ire®i?gLfc. p,„ / 

Pioo > (d 00J ) . (Lc) , (La) ©Mill; 

lfcflMEL-fc. 
fi. 400ppmT&o£.. 

[0 10 4] Sfc, ^*S«S*©K^. i5«fcCXg^©^ 
fltt. ^-fn&500ppm, EAT. g^ittx-y^te,*; 

co&KcD-g-wsfct&^soppm 6nF-e$>o/t. *mg«3j-e 

JB«r*fc««P*tt. /^yfcDA^U^A (L i PF 

, ) £x^u>#— h (EC) fcsJx* 1 **— # 

h (DEC) tr-^P7i'h> (r-BL) co 
rg^iSE (^frSJt^SO : 30 : 20) \Z 1.0^;!// 1 m 

Rttier**. r-7 

*(C&*nSHj Oatt20ppm ETF. IfU>^'J3- 
;i/«l 00ppm£i,T-C* o fc. 

[0105] mmmi) vxv\zm-r&oi3.&imnv>* 
ft. 

[0 10 6] 8S^(O-g-Wg^5000ppin COfiffiE^CDStttfc! 

£<=>(:: lOOO'CCT^aiffcL,* y7i- ^TtTu/^^^ 

mT&o it. MfE* 7 7 x— X'hBfc#£3000^TI»$!l3i 
L-THSafcLfcg. Jp^ftftlO/tm. S^tt^T? 1 ~80 
/xmK90flM8%a<??£E-f 5 *t mJK 

>f?H^TT2500 e COfiSTia5!l31L^:. 
[0 10 7] ft&nfc**K*tt. ¥M17/imffll 

»^tt3^«%-Cfet>fe. N, ^XifBETS 

[0 10 8] ±E^^ft«JlCO^TX^IsI#f(C«fc 
OSS/X^;*— *£¥«@*.£8;Till£L*:. P l01 / 
Pioo • (dooi > . (Lc). (La) CDffii£3g 1 \Z 

far. fammttVriz&zftf&v— 7. nm&w 

14. 400ppmT&ofc. 
[0 10 9] (*Jfi0iJ8) jaTK^TJ: 



coiio] *7-;/{t;f^ 

i'JfOi (L i PF, ) £X^U->7j— h (E 
C) t -7X^73— h (DEC) tlfg^^U 

(ma) omsmm (fes&mitmso ■. 30 : 20) k 1.0 
^e^/ 1 ®mLtz®.i&<D#*nmmww.®2nT^z>. 

fci5. v'X^jUTJ — — h£> K^" — &1416. 5~C$>2>. 
Sfc. K^^WCDh*:*— &1415.9T&*. ME#*« 

mm.'piz-siznzHt o*i420ppm etf. x^u>7u 

=1— ;U«100ppme(T-C*ofc. 

[0 111] (*M0iJ9) &TK^-f <£5&««?££ffl 
^. 6 £m*tt«tt«fi*S£T 

7c. 

' [0112] *»jTi^fcfMit *7-wfc^ 

• 'J^tfA (L i PFj.) £x^U>;*j— h (E 

C) £7-7*^0 77 h> (r-BL) <i::zha*7> 
(NM) OS^jgit (S«fM*Jt¥60 : 30 : 10) fc 1.0 
1 »*Ufc««©#*«»*dtJR**nTt»«. 
&*5. r-7"fD77 b>CD K:J— &1415.9T££. X 

K-^SnSH, Ogf420ppm £TF. IfU>^'J3- ;u 
telOOppmErFTf&ofc. 
[0 113] (HffiMl 0) ETFCTH-fJ: 5 

[0114] ft7yft9& 

i'Jf^A (L i PF, ) *X5 1 U>77— h (E 

o iT-7'fD77f> (r-BD om&mm 

^#®Jt3&60 : 10) iZ l.O^EA/ I »H?Lfciaj*0#* 
iSPtWSSnt^*. r-7*^D77h>W 
h*7— S1415.9T&&. IWE**«»«*K:$*n*H 
, OgtelOppm . Ifl/>^'J3- ;Uttl00ppm£AT-Cfe 

[0 115] (HiS0iJl 1) ^Tic^-fi-pife*^^ 
ffl<^. **^!«JS(^«mg0iJ7i^«^S?t&5ffl^.irT 

[0 116] **««Tfflfcifc«*H«»4. / J ^77f^:0^ 
S'Jf 1 ?^ (LiPF,) £x^l/77J— h (E 

o <t-7x^;u^— 5^*— h (dec) ofe-smm (il 

^Slt^60 : 40) l.O^U/ 1 &8?LfcJflfijc<D#7fc 

co K-7-— ^«i6.5T*^.. mfc#*nmm<piz<£i3ztiz> 

H, OS«20ppm E(T. X^U>^'J 3— JU«100ppmJ£l 

mot, 

[0117] kt*sco^ 1 o&w (mxmimm) s 

Zfi&3<D&W (W*«4ie«) COHMfiajlCt?^TItt^-r 

•5. 

(SlSS0i|12) JXT»c^-rj;^^^^S^Ru:i|^* 
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[0 1 18] KtjS<£>£-Wfia<8000pp[D TS.-SSJftfcT-y^ 

a> e # e. nfcg^tt e wms*<99#@ % w * v y x 
— Xtf-v <hLT. ^tticD5*Liooot:ic^^ 

—xzvT-ft&immmnmmmzispimT'&^tz. *<o 

H^*T2500 , C-Cf»i5aSbfc„ #etlfc^lg»^«. ¥ 

80umfC90^fl|%d<#«EL. 0. Sp. m&>T<D$L? 

<D$L&ftft\t3&m%T'$>^fz. N, iiy.®MB 

CO 1 1 9] Xi&HItfTCJcDS-g/l^*— 
^teTSISbfc, P„, /P,oo • <d 0 02 ) • (L 
c) , (La) <DmZ3kl\Z7RT. S7t. ^H&#*rtc 

i-sfg&e— 7X.zfimmm*v>#*®!&$:m 1 ic#t2L 

fc. ^^K^4'«ffiS?t«i-&WSfi. lOOppmT&ofc. ■€■ 
COtegf^<O-^W»100ppme(T, ^^OT-S-WglOOpprngi!. 
T\ Fe, Ni, V, Al, Cu, Ca. K, Zn, C 
r, S lppm StT-C&o/fc. 

[0 12 0] #$!M0JTffl^;fcmSP&«. /s^yftr^ 
K'J^A (L i PF, ) fcX^l^A— h (E 
C) t^ntr^>*— h (PC) ofi^llK (*1 
£-#«J±3550 : 50) \Z \.tt)V/ 1 i£8?L7t&/£<Z>#* 

H, O*«20ppm £AT\ X^l/>yj 3— JWilOOppmfil 

[0121] (§HM0iJ 1 3 ) erFlc^T J; o 75Jt£S4& 
SrfflH. ^»#UW^«*JS0iJ12<»:^^j:Sfl&^a*3l 

[0 12 2] BS«O-&*a^8000ppm fcf 

x— XVy^&mftt LT, JS&ttlOifi&LlOOO'CKT 

¥^S30wm. 1 ~30/imK:90#« 

i$£-f5«}:5ft&ff=-e8Ni$Lfc. SSfCSMy^x— X 

«. ¥^a^30Mm^HS)^5g«»*-e*O, 

T 1 ~30 Mm(C9b#S 96 L. &m*<0.5tfm&rF 

KSBETSi:j;51t$iatt4mi /gTSofc. 
[0 1'2 3] X^I3«TtCj;0&aA7>— 

Lfc. P I0I XP I00 . (d 00I ) . (L 
c) . (La) <£><S£S l ic^-f. 7KM.a*##rfC 



WftfJ^^co^#gi00ppm«T. g3Sro-&WStel00ppm« 
T, Fe, Ni, V, Al, Cu, Ca, K, Zn, C 
r, Si US-* lppm 6TF-e&ofc. 
[0124] (*JS«sj 1 4 ) BtTfc^T <fc 5 &&5?ilt#l 

Tfz. 

[0125] ffino&m&wzomw . g^co-g-ws** 

1 ZOOppm Tifc S 3— ■=># £ tlfcS^tt Ifyf 

<2 fa^d* 98#S % (0 ^ y 7 x— X e •;/ ? <h L T . 

^7 7i-X9S^ffiliiL, iWc^V7i- XSfcg, 
£ lOOOt: (CT^^^k x— X/hifc#£#£:. 

77i- X/Jn£*#:£, tS3t#;*.£:yjU:*>;tfX<Z>^;tf 
Xf?ffl^T2800"CT-.W!L*:. #*>nfc|£sSif?«5te:, 
5 m H8HblSfiM»*-e£> 0 . SStt^T- 1 
~30MmlC90{*:a%*i#&L. 0.5Mm£rF<a& 

[0 12 6] X^E&f(C«fcOS-aA7^— ^^^ffilifp 
,«ffiTjil^Lfe. P, 01 /P,o» . (d 0M ) . (L 
c) . (La) OM^Sll^^-r. Sfc, 

i^^tr— i7. *«?g©#*^ja^«iir#fiaLfe. 

^«^*©ffitH<75-&#fitt. lOOppm-Cfe^fc. -?"C5te 
g!^Wg-*gl00ppm£(T. ^5ilO^*«100ppm£AT, 
Fe, Ni, V, Al, Cu, Ca, K, Zn, Cr, 
S i lppm fiTF-C&ofc. 

[0127] (syseu 5) etTic^-Tck^^^K^ 

£ffl<^ ^3gS^JEA^«3IJS0iJ12il^Sl^ffi&Sfl*.Sr 
[0 12 8] Bit^Wg-^rS*<8000ppiii 

^e>^btxfc. s^tttf^^oiises^^ssgw^y^ 

x— Xtf^^SrM^iLT. ItifttflCiffi&LlOOO'CfCT 

snkL^y7x- Xkr-y^m^^«»^»fc. K^y 
7x— x\±v m.m$> m.mmm2(im-Q$)^ 
tz. Wt*vy3L—X¥vTmmmmm&¥-i5mm7 pl 

m. &^»^-Cl~30MmlC90^%75i#SET-5«i:5lC 

t»Sf=Lfc. -e<D&. 8^7 7x- Xhf->?JS^^SI*iS: 
yjPrf>^X#Hg4'T-3000 , C-CI»fflSLAc. »^.nfc 
R&MW*, ¥^S30MmWHS)^^t»*TSO. 
^«»*-Cl~30Mmlc90ft^%7!i^iS-r-5<i;^lc. *i 
O^gAi 5 n mWTro^ 3 
Ac. N, ^7.K«fBETtelCiStfcg®a«9m 

[0129] x^m&fickoa-a^^^— ^^^ffititp 

,*(te-Ci9]^Lfc. P l0 , /P.oo < (d 00 j ) . (L 

c) . (La) ©11*^1 \Zt^T. *M«i»«flZ 

i-s>^i»tf— ?. mmm<»#*®mzm:i\zmmi,tt. 
Rmm^<r>mM<r>^&\t. 6ooppm-c*ofc. x-«ft& 

gSKO^WSlOOpprnJETF. g3SW^Wfi«100ppmeAT. 
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Fe, Ni. V, Al. Cu, Ca, K, Zn, Cr, 
S i 3 ppm «TT?*-3fc. 

[0130] 'A\z*me>m2<D&vi (»*3S3ta«) <d 

(HJSCSJ16) £JlTlC*-r«fc^^:^^®^&^«/|P?£S 
ffl^, MjS^t^TK^^fil^Sfi^Jli^^^mffi 

CO 1 3 1] Bit3S©"&W*#8000ppm T^-SSJfte-yf 1 

£ # e n£»*tt e y ^©M«a<95#:s% © * v 7 1 

0.5ujn«T©tt^*l**-r*J:"5£*fr-l? 

&«#*)Tl~80tfmK90#&%;i)< 
^SET-S^CL. O.S/zm^T^fiH^&Stf 
*ttO^«%T*a6ofc. Sfc. N 2 tfXK^BET&lC 

coi3 2] x&®m\z£<o&m/*y*— ?&¥mm* 

P 10 , /P.oo . (d 0 « ) . (L ~ 
c) . (La) 1 fcjR-T. SSejfcfl-Wfc 

J: **** tr— f . 1 tews b 

fe. JtaffltfWOflEftO&ffSId:. 100ppm-e*^fc. * 
<Offiffi3fiO-g-*fi**100ppiD. ^©"g^StelOOppm, F 
e, N i tig-* 1 ppm -C&ofc. 

[0133] **ss0tji?ffl^7tm^«. *7yft9& 

S'Jf^A (L 1 PF, ) £X^U>#— Siv 
X^;U#— (S^Slt^SO : 50) 

*<5. «(ie^*«SP^f CttnSH, Ofite20ppm£(. 
T. X?U>yj=i— ;WttlOOppm£(TTSofe. 
[0 13 4] ^tC*^<Dm3OT%Hj (|f $j)(4E4t) © 

(SgJ§eajl7) «Tl-^-rJ:?&0tfiSJt<&£ffl<A, 
K*«*tt*j6«12£H*fc«tt««iM£Tfc. 
[0 13 5] flf|fe^3§f?$!jtt, 86HW^#ad*5000ppm 

gE^^$¥^feg7ym. &&#*T1~80m 
»C90^«%*<#^EL. 0.5Mm£TF©&^©l5ig 



[0 13 6] XWiaSrCiOa-a/t^^— ^*¥«««f 
&m~CMfeLfz, P 10 , /P.oo • (dooj ) • (L 
c) . (La) Ol^lCit. ^M^WIC 

^*r&tt. loooppm -c*ofe. -e-wteg?^©-^ aioop 

pm£*T. ^©"^WStelOOpprnJErF. Fe. Ni, V. 
Al, Cu, Ca, K, Zn, Cr, S i «S--«r 3 ppm 

[0137] sfe, #is9!©ig i <omm mntm 1 stx 

»#Jg2K:fE«) ©^©^^J^TtC^T. 

(I^SSM 1 8 ) Sit". *HJSCTTfflUfeRffi^'J^^ 
A~:fc«?&©#lfi)c£?K-f. aitC^^T. IteJggBlCjg 

3. C©§f§ 1 (*JtCfct, SSSf3^iR^^nT^-5„ d 
©lffi»3H JEM 4. -fe/tU— * 5&tfj|g6 £C© 
«W=T«JB Lfc^tt^Srftffi 6 38«n«K:ffi«"r* J: 5 K 

[0 1 3 8] MIHiES4tt, 'Jf "JAa/Uhtft* 
(LI, CoO, ( 0.8^x^ 1) ) t&*9lSa%£7 

%, &tfX^I/>;/Dew>^x>^fl)3;2ia%©2I 
MUX A. «fc<*l-g-L, P^30MmO7;i/ 

n-'y&mmmmzMtf&yuxLrzhoT&z. mm 

[0 13 9] ftS6«^-r^75&T#fe^3g®^l96.7 

sa%$rx^u>y^>'x>3fA 2. imm.% ljj 
i/*?)v-t)vu— x i. iss%<fcfttc?g^L, cin^* 
m# <t l t o mm \z mtf l 1 1 © t * -a . 

[0 14 0] fflfte^iliF'qicti. xyyito 

A (L i PF ( ) ^X^U>*— zP^— h (EC) 

Dtri^>^j— h (po tyif;i/*- h 

(DEC) ©ig^SSFfiSE (fg^#=ait^40 : 30 : 30) iz 

[0141] Mta«@p3±ic«. f&mmazntz 
&&f&7i)mm2tiT^z>. sec, MfE^fg 1 <d±sb 

HPS5tc«. ^^nSSdig^lgl^O^L^ioXTS: 

9. MI2*«»3 0jES4CjE«iJ — K10**UT»« 
£*XT^.5. ^c*5mSi¥3<Dftg'J— K (B^L/SI/O' 

[0142] fflie^^M®)«JWT07jffiT^enfc. s 

■f. S!tj|©-g-Wft^8000ppm T^-SSfStr^^^b^t. 
nfeS75l4br-y^©MSA< 100^S%CD^ y y x— XtT 

TJU ^>^XSH^T-C1000 , C iCT^S&S^kL^^-fbL 

T/y7i- xvvf-mv&immm&mfz. i/v^i 
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(0 14 3] »Sftfc«**4fctt. ¥-t$mm&30um<D 

[0 14 4] X«0«rCJ:D#«/t9*— ^s^Manst 
jSfc-eaueLfcico, P l0 , /P l00 otltt LOT* 
ofc. (d oot ) tt 0. 3375nm . (Lc) tt21nm. (L 
a) te40noTc?& o La/LcB 1.91 X$>r>tz. fi 
fc, ^Hfetf^eSJlO^MttlOOppniTSofc. 
te^^OD-^-^glOOppm^T. ^5gW-g-Wa«100ppmW 
7, Fe, N i 1 ppm X&-otz. ±I2P 10 , /P 

ioo > ( d 00 j ) . (L c ) » (La) , La/Lc, 

2 gfcJBtr>&«#tto?Mcg 

CO 14 5] 
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[0146] (*SSfiSJ 1 9 ) «T1C^-T«k 5 &pz3i®#> 

4tfc. #*m8?i£©«/5?«£LTL iN (CF, so 
, ) i £ lmol / 1 tLTfflUfc. 

[0147] *$imwzTmi<ifzmmmmt&Te>£? 
\zLT'&*>tirz. m&fc%mmz&.Tojjm-cm*>n 
tz. «tHw&*s^8oooppni -efe-ssffitr^f 1 ^ 
e.^6n^s^tttr-v5 i c3jes^ ioo{£jg?6<D* y7i 
— xv-y^&mntLT, &vyr : £mmm\zffi&L, 
s €> tc t ;u =r > ax s? h^tf t i ooot: \z x ®MWit l &t 



(16) 



#BB¥6 - 1 6 8 7 2 5 



V7x— xvyrxofcmmmte. mm%\6um-Q&? 

iZ&tWm. *^TT3000 , C(CTIIia{bLfe. 

[0 14 8] »e.n^^S^«. ¥*Sli*§*30Mm<Z> 
Hf&{fc0t5SM»7re;fc9. SS»*-Cl~60Aimlc90^S( 
%#?f£L. 0.5 m m^TOT&^O&g^liO 

Sfc. Nj #X©5»B ETgjtCck-Sit 
S®Ste3m* /gf»ofc. m^Sffi^^tC 

[0 14 9] X^mSrlCiOg-aA^^— ^St^MMI* 
tifc-CfflfeLfrtZZ. P l01 /P l00 ©filte LOTS, 
ofc. (d 00l ) tt 0.337 lnm , (Lc) «21nm. (L 
a) «23nmT&o£:. La/Lett 1.33 T&ofc. $ 
fc. ^«^+©i5S^(D-^#fittl00ppme;TT*ofe. 

rotes?^ n^mm. i ooppmetT . gat <73 smm t± 1 ooppm 

Fe, N i lppm T&ofc. 

[0 15 0] ±BP,«/Pw. (d M2 ) . (L 
c) , (La) , La/Lc, B&fScD-g-WS^ 2 Cflf 

•5. 



[0151] ME&siiS^te. ttlt0>£#S4f 8000ppm 
. 2*W&W***9000ppia T*53-J^-M>eiS 

^a^ffltB L7;Urf>SH^T-ei000 < C tCTK^{b L ^ 

jSittKyfOWW 100*«96Tfeofe. g/V7z- 

T 0. l~40#mfc90f£«9Sat#SEU 0.5^m£( 
^XK»BETffi(CJ:^H:*®att 5.1m' /gtio 

[0 15 2] XSEISTC«kSS-ayt7J?<— 
AttT««L.fc. P 101 /P, 00 • (doo: ) . (L 
c) . (La) <Dm&& 3 IC^-T. *HI^»flTtc 
•k-SSgafttf— 2 K«et,&. 
«*K4&+<OBEtt©**«tt. 600ppmTSofc. -tcote 
&*GD-£-*rSl00ppm, S3R©-g-Wattl00ppm, Fe, N 

i 3ppm T&ofc. 

[0 15 3] 

[S3] 





BE B 


p ioi //p ioo 


tr-^ttB cc) 


(d 002 > 
(so) 


(Lc) 
<bd) 


(La) 
(an] 


(ppn) 




1 




13 


820 


0. 3369 


30 


116 


400 


EC/DEC (50/50) 


2 


* ft JS tt 


15 


780 


0. 3355 


43 


59.8 


700 


EC/DEC (50/50) 


3 




0.65 


750 


0. 339 


18 


60 


1200 


EC/DEC (50/50) 


4 




a 65 


750 


a 339 


18 


60 


1200 


EC/0MS0 (50/50) 


5 


JV7x-*j>HtflC 


a 65 


750 


0. 339 


18 


60 


1200 


EC (1:1) 


6 




a 65 


750 


0. 339 


18 


60 


1200 


EC/DUE (1:1) 


7 




0 


685 


0. 359 


L J 




2300 


EC/DEC 


8 




0 


680 


0. 355 


1 0 


3. 9 


1100 


EC/PC (50:503 



[0 15 4] Ofcttm) «TC*TJ:3fc<fc*«tt* 

[oi5 5] «reut*ji«ttjRTo*tt-e#6nfc. * 
r. ^«ns)*t»^Lfc. ften&i9txK«a. 

Sl5Min<D|&$B{k^»t»*T*0. &S#*JT1~80m 
m(C90«:S%^#aEL. 5 y metTro&^O&g 

CiSttSffiStt 5.1m' /gTfcofc. 
[0 15 6] X^lHlSflCi-S&a/t^^— ^^^ffitftf 
.SffiTifflSLfc. P l0 , /P 100 . (dooi ) . (L 

c) . (La) <omzm:3\z7p-r. *sj»»wk: 



^*fitt. 700ppm-C*-3fe. -5-Oftfig?^O-^W««100p 
pm. S3i<Z>#*fSttl00ppin. Fe. N 1 5ppm T 

[0 15 7] (J£K0J3) «TC«TJ:3fc«JRRttR 

[0 15 8] AftE&JSS&tt, SSSt©-&*S»*8000ppin 
. g?£tf)-&Wg#9000ppD TJb53-;i/?-^*>6§ 
S tlfc fcT y ^©ffi«a<98#« X <B * V 7 x— X fcf 

yf4>e/77i- xsMtttiuu kie^v7i-x 

7 JU=f > #X Sl^TT 1 OOCC fcTJRffiSflS L * 
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v y *—X'm#znrz. $ <=> icsaie^ v 7 x— x/hs* 

ft:£7;U=/>;tf*gffi^TT2800t:KTJ£l&{fcLfc. # 

0. l~15ym(C90ftS9S^#«EL. SStM 

fz, Nj #XKSBETffi<::J:£fct:^EQfi8m* /g 

[0 15 9] Xi^@gftC«fcSS-ay^7^— 
j«Hre«JtL-fc. P l0 , /P IOO . (d 00 j ) . (L 
c) . (La) ©M«3l:St. Sfc, ^M»##r»C 
•fcSSSfcfcT— &tf*«&cD#*i§i5E£S3k:0ff2L 
fco flHRK** 700ppmT<&ofc. 
WffiS!^<O-g-Wfi300ppm, g^CD-g-^a«7000ppni , F 
ett580ppm, N i tt8ppm Ts&^fz. 

h (EC) t^X^l/*— h (DE 

o nm&mm <m&itmitmsQ so) &*7yft9& 

SD^tfAfc. l.0Wli»l/itt)O*I^fc. 
ffi, ylW*- HO H:*— &ttl6.STa&£„ sir 
fH#7fcS^^lc:-&$n^H 2 OIB. lOOppmJKT. x 
^U>^'J n— ;P«l00ppm«TTSt3fc. 
[0 16 1] (JttMH) £iTlC^-r«te»^m«?S€rffl 

[0162] ^nmw-cm^ttnmmit. f^vvvcoh 

S'Jf'JA (L i PF, ) &X.^U>t) — zt*^ — h (E 
C) iy^fMMtyH (DMSO) Wig^ttE 
(?l£-#Stf:s£50 : 50) \Z l.O^U/ 1 S^L^fflfig© 

•>K<OHt- 3fcte29.8Ta5.5. mtS.#7k.mmWi<Plz^$. 
tlSHj Oili, lOOppmRf. X^l^>^U3— JHZIO 
OppmUTFTi&ofc. Srja^&Tfc. &i5, v^^^x;!/ 
H© H^— HS«29.8T»-5. 
[0 16 3] (Jt«tfll5) #*t**tlT. X^U-> 
h (EC) lCA7-WbOA,&'J3 1 7A£. 

[0 16 4] (Jt«09 6) I, T. X^U> 

A— h (EC) tl, 2-x^h^->x^> (D 

me) om^mm (&&#mitm%so •. so) ica^a: 

0A/&U^£A£. l.O^A/ 1 &«?L;t*>iZ>£ffl^/t 

3iTfc. &:fe. 1, 2->^h*->I^>«)HtHStt 
20T**. 

[0.16 5] (Jt&0iJ7) WTlC^-T.fcpfc&aiffigjR 
^^K«)i^7KiSf««J*1-«||M^Jl t 

[0 16 6] flfrl5^^S^«BS^«^*a*<10000ppiii 



l. loooricT^isfkL^v^x— x^y^^^mmm 

1 ~80ym»C90{l:S%j5<?¥«L. 1521** 0.5tfm£TF© 
&^«&K#tftt5#«%-e&-3fc:. Sfc. N 8 
*BETfelC«fcStfca®S»i4m* /gTS^fc. 

[0 16 7] XiSlHlSftC<fc-5S-a/^7^— ^Sr^ffitl* 
*ttT?aiJgUfc. (P 101 /P m ) . (d 00t ) , 

(Lc) . (La) <Offl^^3(C^1-„ 7Kf£&# 

2300ppm T&ofc. -e^XfigSJSWg-^fi 
«600ppm. S^CD-&*^«200ppiB, Fe, N i 5 
ppm ~Q$>-otz. 

[0168] *&mm-zm^ttnmmit> A7•wbD^ 

WtVTOA (LiPFJ $lfl/>*-^-hiy 

if;w-#^-^(g^aE (m-s&mttmso ■. so) 
\z i.o^ji/ 1 mmistz®.BSL<D#*nmmw®2tiT 

£•5. miH^7K«^4 3 (C^-$n-S.Hj Ofite, lOOppm 
EAT. Xf 1/>^|J3- ^telOOppmETFT&ofc. 
[0 16 9] (itt£0iJ8) UATlC^-Ti^^^S^S: 

[0170] ftJf2£<Jilftf3te. ffitJt£>-g-^*#8000ppni 
, ^^©#*a*i9000ppm 

S nfcS^ft tT -y ^CD*ES^95ft:« 5dWV7 x— X fcJ 
y^Sr^tLT. lOOO'ClCTK^fcL, ^V7i-X 
'b&#&mz. ft&n&MKXftB. ¥l%eLS5MmCD 
^m«&*-C*0. 0.1~15tfm»C90*S%^ 
#1xL. 0.5 tf m6(T©e^(DSEg»*«8^ 

[o i7i] x*ia«K:j:«a-«yx9y— ^*j|6ffi««t« 

&&T'W%:L fz. P l01 /P.oo « (d gn ) • (L 
c) . (La) «ffl*S3 1C^T. Sfc. ^M^»t»ftC 
«kS%»hf— ^SrS3(C#ieL75:. ^^K^^pcoeltJlW 
^WSf±. HOOppm T&ofc. -?-W(fi^^©T^W»300p 
pm, ^^CO.^Wa7000ppm . F e 580ppm. Nitt8ppm 
TSioTt. ^r-f^9ppm . 7;U5 X>^ &RZfi{7 a A 5 pp 
m . AtyfA. fii, ^7U^A, *;P>"i7Adta- 1 ppm 
. MaBHppD *HJSWTffi^fcS^«, A 

^•WfcOA^'J^A (L i PF, ) S:X^U->*— J}? 
^— h (EC) <t7DkTU>*— h (PC) <D?1 
&»«E (?g^«:ffltt^50 : 50) K 1.0^£;i// 1 ®m\.tt 

(CltSn-SHj OSli. 20ppm UT. Ifl/>^'J3- 
^fJlOOppmJ^TTi&oTc:. 
[0172] (tfc«0ij 9 ) BlTlZ^f J: v ttft*K«£l 
*JSWl8i:^Sl7S:«?lkS:a*-5iTfc. ^(IB^SIS 
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[0 17 3] 3— )\,?— )\,$:Bim£Ltz*V7 3L— X'h 
STt^H^*. lOOITClCTftXfcU H>TS 

~80umlC90^a%*«#«EL. Q.S um&>T<V$L 

CO 1 7 4] X^0ST»C«tSP lol /P 10o ©Itt 2.6 
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